Abstract-The grinding process parameters and grinding quality of PCD tool is an area still full of questions to be resolved.This paper bases on the uniform test method, process parameters of PCD tool sharpening are seen as the level factors, thus in different conditions of level factors have carried on actual grinding experiments for many times, getting a lot of grinding data; regression analysis this data and the establishment of regression mathematics model, obtaining the regression equation and the regression equation is for F-test, the reliability of the models is proved.
I. INTRODUCTION
With the emergence of difficult-to-machine materials, the traditional tool material is increasingly difficult to meet the needs of the processing. In recent years, due to the good physical and chemical properties of super-hard material polycrystalline diamond (PCD), which has been widely used in the tools, cutting speed is one order of magnitude higher than the carbide, the tool life has also greatly improved [1] [2] [3] .Based on economic considerations, currently the most widely used PCD tool sharpening method is the PCD grinding wheel grinding PCD cutting tools. Because their hardness is close, making PCD cutting tool is more difficult compared to other materials,is not easy to get stable grinding quality [4] [5] [6] . The previous have done a lot of research about the PCD tool on the removal rate and wear ratio, and make great achievements,however,the grinding process parameters and grinding quality lacks of research.
This paper bases on the uniform design tools for PCD cutting process parameters, establishing the regression model, and F test to verify the reliability of the model [7] [8] ,then what is can provide imitate and guidance for improve sharpening quality about the PCD grinding wheel grinding PCD cutting tools on the actual production.
II. EXPERIMENT DESIGNS

A. Experimental design method
This article chooses uniform experimental design method to design, and divide into the following steps: First according to the need to examine the objective function, determining test indicators. Second combining actual production experience and relevant professional knowledge select test factors. Third according to the test conditions and experience to select the range of experiment factors divide the test level. Fourth designing uniform design table, arranging factor and level. Last determine the experimental program for test [9] . 
B. Experimental design
III. TESTS RESULTS
In the acquisition process of test results, grinding depth measures by the micrometer, before and after the test, measuring the width of the blade, the difference between the two measurements is the grinding depth, the same set of data tests two times for "A" blade, taking average value of the two times' measurement as m, similarly measuring average value of "B" blade's grinding depth takes it as n, entering the average value of m and n in the table. Measuring the edge serrated degree and the edge radius need special equipment, it adopts MikroCAD system as testing equipment which is imported from the German GFM company, it can measure the edge of blade quickly, including the edge serrated degree, edge radius, etc. Since the measurement of surface roughness is more difficult after PCD tool grinding, the surface roughness measuring equipment of this experiment test which measures the flank blade is called SURFCOM 480 type, which is imported from Japan. Putting the blade on workbench, mobilizing the position of the probe, and finally makes the probe contact with the blade flank, according to the need to set length which is measured, the test selects 4 mm, measurement of speed can also be set, as shown in figure 1 , clicking on the screen of the start measuring button, it can determine the surface roughness as shown in figure 2 , testing two periods of each blade, taking the average recorded. According to the test and finally get this trial data such as shown in 
IV. THE TEST DATA REGRESSION ANALYSIS AND INSPET
In order to establish the regression equation, the independent and dependent variables must be parameterized, qualitative factors "A" has three states (and level), namely A1 = W5 = (1, 0), A2 = W10 = (0, 1), A3 = W20 = (0, 0). So put the qualitative factors A into three virtual variables. Obviously, only two of the three pseudo variables are linearly independent, A1 and A2.
In order to facilitate the expression, during the analysis of the process we parameter all factors and the objective function, set:X1=grinding speed (r/min), X2=grinding pressure (MP), X3=swing frequency (time/min), X4 = concentration (%), Y1 = edge serrated degrees (um), Y2 = grinding depth (mm), Y3=edge radius (um), Y4=flank Ra (um), Y5=flank Rz (um). 
V. CONCLUSIONS
In this paper, firstly, according to the uniform designs the experiment, after many times grinding gets a large number of grinding actual data; Then using uniform design software analyzes this data and gets five independent nonlinear regression equations, which reflect the function relation between parameters and all the objectives of functions; Finally, making an analysis of variance of this regression equation (F inspection), the results show that the regression effect of the five nonlinear regression equation is remarkable, the relationship between each independent variable is very close.Therefore, the research results can provide imitate and guidance for improve sharpening quality about the PCD grinding wheel grinding PCD cutting tools on the actual production.
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